The TATA motif is a target for efficient transcriptional activation and nerve growth factor induction of the peripherin gene.
Three proximal elements, PER1, PER2, and PER3, have been implicated in the regulation of peripherin gene expression. PER1 contains the TATA motif and was identified as the principal mediator of neuronal specificity. Here, we demonstrate by transfection of constructs mutated in PER1 that the in vitro protein binding activity of PER1 is irrelevant to its function. However, mutations or substitutions in the TATA box decreased promoter activity by up to 80%. We have investigated this unusual preference for a particular TATA sequence in PC12 cells. In these cells, nerve growth factor induces neuronal differentiation, increasing peripherin gene expression 3-4-fold, while dexamethasone elicits chromaffin differentiation and a 3-fold decrease in peripherin mRNA. Experiments with stably transfected PC12 cells revealed that the specific TATA box of the peripherin gene was crucial for nerve growth factor response. However, it did not affect dexamethasone down-regulation. Therefore, nerve growth factor acts through an element essential for neuronal peripherin gene expression. The results predict that proteins interacting in the vicinity of the TATA box, by inference factors associated with the preinitiation complex, are important for peripherin gene regulation and provide new insights into the mechanisms underlying neuronal differentiation.